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Fig. A. Cross section of the root of Heterotropa subglobosa. F. Maekawa, Fig. B. 
Longitudinal section of cortical parenchyma of the same root. Fig. C. Longi¬ 
tudinal section of xylem and pith of the same root. 

Abbreviations; pi: cork layer, co: collenchyma, p: parenchyma: i: intercel¬ 
lular space, st: stone cell, oc: oil cell, en: endodermis, csd: casparian dot, 
px: xylem parenchyma, v: vessel, m: pith, s: sieve tube, pr: pericycle. 
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Table I. Variation of “ratio” in sectional surfaces of a root 
extracted at different levels (Heterotropa nipponica F. Maekawa) 




No. of oil 

cells 

No. of endodermal 

oil cells/end. cells 

I 




cells 



1 

20 


34 

0.59 


2 

15 


34 

0.44 


3 

18 


34 

0.53 


4 

17 


34 

0.50 


5 

22 


34 

0.65 


6 

14 


34 

0.41 

II 

1 

8 


33 

0.24 


2 

6 


33 

0.18 


3 

8 


32 

0.25 


4 

8 


32 

0.25 


5 

8 


32 

0.25 


6 

9 


32 

0.28 

III 

1 

5 


29 

0.17 


2 

1 


29 

0.03 


3 

3 


29 

0.10 


4 

0 


28 

0 


5 

1 


25 

0.04 

IV 

1 

0 


24 

0 


2 

0 


23 

0 





III.4 cm below 



from II. IV.. 

....4 cm 

below from III. (nearly root tip). 



erch I, 2, 3. 

.sections of 30 p in thickness was 

taken at every 500 p 



levels. 





: n x u x 2 , %z . x n , 

f=TTto SI Vn^T III 1—a KlfeV-X 

o 

1 n 

c C Ktikx 7c=-L XI (if x 

1 71 1 = 1 

S 2 =—E(^-B 2 (V ^ 7Vn©^-|t, S tt^COegPHBfE) 

n t=i 

to fi, ilfi 1—a !C>CtL, n—1, a 

-Pr (to <[ t ])=a . &5fit&.&ae>So 

95^ (c-rfro/co 

iSttitffiSiclSOI!, Table II 
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Table III KjK-to 


Table II. Difference of means by locality. 
(Heterotropa nipponica F. Maekawa) 


Locality 

X 


S 

$ 

Taura 

0.40 


0.09 

0.33—0.47 

Kita-Kamakura 

0.45 


0.07 

0.41—0.49 

Jimmuji 

0.46 


0.07 

0.41—0.51 

Flakusan 

0.51 


0.13 

0.42—0.60 

Total 

0.49 


0.06 

0.45—0.53 

x .mean 

of samples 

S... 

...standard deviation 

of samples 


£.mean of population at confidence 95 % 


Table III. Rotio (No. of Oil cells / No. of Endodermal cells) in each species. 


Name of plants 
Asiasarum 

A. dimidiatum F. Maek. 

A. heterotropoides 
var. mandshuricum F. Maek. 

var. seoulense F. Maek. 

A. Sieboldii F. Maek. 

Heterotropa 
H. hexaloba F. Maek. 

var. perfecta F. Maek. 

H. crassa F. Maek. 

H. constricta F. Maek. 

H. aspera F. Maek. 

H. tamaensis F. Maek. 

H. Muramatsui F. Maek. 

II. curvistigma F. Maek. 

H. asaroides Morr. et Decne 
H. Unzen F. Maek. 


H. Blumei F. Maek. 


Locality 

X 

S 2 

6 


Takachiho Miyazaki 

0.77 

47xl0- 3 

0.63- 

0.91 

Korea 

0.87 

36x10-3 

0.73—1.01 

Korea 

1.12 

26x10-3 

0.98- 

T.26 

Matsumoto Nagono 

1.44 

55x10-3 

1.26- 

d.62 

Miyajima Hiroshima 

1.20 

16xl0" 2 

0.73- 

T .67 

Shiiba Miyazaki 

1.42 

63x10-3 

1.28- 

T .59 

Ta.negashima 

0.93 

llxlO'3 

m 

O 

7 

eq 

o 

cultivated 

1.22 

15x10-3 

1.05- 

'1 .39 

(Mt. Hiei Kyoto 
(Mt. Atago Kyoto 

1.18 

30x10-3 

1.02—1.34 

INoborito Tokyo 
(Sekido Tokyo 

1.55 

20xl0- 2 

1.28- 

■d.82 

Mt. Amagi Shizuoka 

1.33 

16x10-2 

1.01- 

T.6T 

(Mt. Akiwa Shizuoka 
|Mt. Udo Shizuoka 

0.94 

17x10-3 

0.84- 

T .04 

(Mt. Kujuu Ooita 
(Mt. Hikosan Fukuoka 

0.66 

32x10-3 

0.54- 

-0.78 

Tsuyoshi Nagasaki 

0.47 

15x10-3 

0.37- 

-0.57 


/Juuriki 
j Kumomyo 
j I too 

I Mt. Amagi 
Fukara 

! Ooyama Kanagawa 


\Shizuoka 


1.19 20x 10~ 2 1.09—1.38 
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H. Savatieri F. Maek. 


H. megacalyx F. Maek. 


H. subglobosa F. Maek. 

H. kiusiana F. Maek. 

H. yakusimensis F. Maek. 
H. nipponica F. Maek. 

var. brachypodion F. Maek. 
H. variegata F. Maek. 

H. rigescens F. Maek. 

H. Takaoi F. Maek. 
var. dilatata F. Maek. 

H. Nakaiana F. Maek. 

H. stolonifera F. Maek. 

H. Fauriei F. Maek. 
var. serpens F. Maek. 
Japonasarum 
J. caulescens Nakai 

~c : mean of samples, 
of samples), £ : mean 


I Hakone 1 „ 

> Kanarawa 
Yugawarat ° 

Mt. Amagi Shizuoka 
(Mt. KinbokuK-r.- . 
Oouratsu ) N ”§ ata 
IDoai Gumma 

( Mt. KuroharaK- 

Mt. Ichibusa Kuma ' 
. moto 
t uruyashiki ) 

Tateishi Fukuoka 
Yakushima 
same as Table II 
Yooroo Gifu 
cultivated 
Yooroo Gifu 
fMomijidani Mie 
(Kyoto 

Mt. Katsuragi Osaka 
fjike Toyama 
(Yuwaku Ishikawa 
Mt. Tateyama Toyama 
cultivated 
cultivated 


(Misakubo Shizuoka 
IMt. Hikosan Fukuoka 


2.19 32x10' 


0.99 29 X 10 -3 


2.07 25 X 10 -2 

0.75 26x 10 -3 
0.83 83x1 O' 3 
0.49 39xl0" 4 
0.94 19xl0“ 3 
0.37 16x 10 -3 

1.01 32x10 -3 

0.79 87 x 10 -3 
1.26 13xl0" 3 
0.56 91 x 10 -4 

0 80 43xl0" 3 
0.12 78xl0" 5 
0.14 37 x 10 -4 


0.17 14xl0" 4 0.14- 


S 2 : variance of samples (S : standard deviation 
of population at confidence 95 %. 


Cgg-fS&jg: 2 «©IE|S»JSa SPt> t) 

K 2 £ Y%fc^'yy° n u n 2 t L, Si 2 ,S 2 2 

Z =ni(n 2 — 1) S 1 2 /n 2 (wi—1)S 2 2 Z~> 1 

&H-3FU 99 %, 95 % <o h § <omm 

Pr {Z nl-U n'Z—l ^ A) = 0.01 
P V {Z nl-lj 7/)—0.05 

&■’& 7, V t 

zyx cot *), WhVBbfrKWMb IK 

I'stZ'^p <d b £ , SHIi6Uho 

r'X <o 1 1$> t SP-bSUSGL< 4w 0 

t f, y x u x% t L u- x y° 
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«1 «2 S A ^ 7°A'ftWi'k Si 2 , yS 2 2 b L, 

t—xi—x 2 lv\J—+~ ccic « 2 = 

«1 «2 Wl + «2~ 2 

Pr{\t\> fi}=0.01 
Pr{|f !>/«'} =0.05 

&& A',/*' «.2 + n 2 -2 &£ ijflJUf 

j*J>A • 

\) o 

[ * (<C % !o 7 (iMfeilikN 

$v"<£i:, Asiasarum 

<> J ’> y A. Sieboldi F, Maek. f!7 p 77 it 4 'y v A. dimidiatum F. Maek. 

"BlXS 4 X *f It A 'y 'y A. heterotropoides var. seoidense F. Maek. b §11 h 1 \) > '7 
X«!rt J->y ^74 9 y 4r 4 y y A. heterotropoides var. mandshuricum F. Maek. b 

9 n:7*lM ->yJ:74 9 xiF J v- y ©Pallctt^gH^ 
7 Ac tv, Heterotropa “Cttit ;/ 3 A 7 7A 7 77- hexaloba F. Maek. A 7 ©?£Ef!t T y 4~ 
y 47 if 4 77. hexaloba var. perfecta F. Maek., 7 f n7A4 77. aspera F. Maek. 
J; 7 7 7 J 7 t -f 77". constricta F. Maek., 7 ^ AT? 77. Muramatsui F. 

Maek. b 9 ^ 4 ft y7 7 4 77. tamaensis F. Maek., t 7 A y T7A Id- Takaoi F. 
Maek.- b 7 7 "^7 7 7 77. Nakaiana F. Maek. Jk. <7 7 A-7 77 7 7 77. stolonifera 
F. Maek., \ 7 4 4 44 4 '> V 77. Fauriei F. Maek. k©;-3J!l 7 /7t7Ty 77. 
Fauriei var. serpens F. Maek. A CD Hfl 7 M 7c ^ TTAjifR L^icJ^ (C H £ A§ © If tv 

%</D-C% 7? y7tA H. nipponica F. Maek. ©ggfi© 7 ' rC ft A 
y~T 7 4 '77. nipponica var. brachypodion F. Maek., t: T A y 7'T7 A 7 ©gUSt X J- 
ti i3 7 7 7 77. Takaoi var. dilatata F. Maek., f] T ft' 4 7 ft 4 77. curvistigma F. 
Maek. b7^*rft yTir4JklI9-*4 ft yJtA fcftTOldtK M.bdibc, 

ilia Ira 

l&w#, %©#<, 

5fo X<:©IfiiaSIJ; L^©Mfc¥frl8#K:&$©-c;gM8i£fi5&t-&e 
5^7co gPTo Asarum t?H:.t77/f 7 '7^©^^L7c^, F^±R7^§MIf ©Ac©^^?: Hi 
■J-c f£L lWTffiic 0—3 %©77t^W;gfe7/h 

£\^>k<Ddi&o fort JA’tJ 
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ft-gm 32 5$. 6 ^ 


32 M 


Japonasarum ./• caulescens Nakai © J/.©Ep-lgJp,''025 § 

&, wmtmm, to 2 

Asiasarum tri Heterotropa t 1 W\^7ab <d 7, ^ftB.WzbiW-M~C'%> %><D"£ 

Heterotropa © 2—3 lj, ft$3©i|-JI;tt 

i: i# A. G £ o ^ ^A- d *f J — A-C 2b O “C Heterotropa t H 

V *ny-4 &o 

Heterotropa f±|URfC#: C^H© 7" A"- 7°-C§> £#S®£4i;f k / 7^T HI Savatieri 
F. Maek. <k -v^ $ # ^77 T H. subglobosa F. Maek. 7^^ V i j[£'S:^Oo. ^fftSM 3 
tpic £ £S53gteSSfeb:kL&^iH?&£o 

u%^LT^J;5o 

(l^STK^P 65^ "C % jK^IJ & < HTkI—* t fe> 

*1.2.0 Bfc£ttg^^ire2>£#* ffi®rft#8P»c:fc^fc <^Moloil^-:S5£ 
®^W®L'Cffl5fe7fc %©<*&Ws5*fcj®aO£;ft,£o Xxt p77T2$l<7x 7'## ^77<f 
t7A/7 7 4'JkXf'A ^77^ i: fl^SfilSb 1) |4Si£l'Ctt!| < SSil" £>M 
&<D&m&%%kBt>tL&o *-vSZy774 h7^7 'y774 bi^Mit <ffi<3£ 
fla<0%©fc^ib*LSi;, B7R CfSil: 49: 709 (1935)3 ICitta' SAT §£|fef£©^ffi 
■t»MI®K:-SSot:'ffi«>'t:5fisrafc^b*LSo *7142774 tt±IS 2 g 
77 4 hr-? 7 fj V T 7 4 ) fct±BBi^K:|£ X^7AyTt 

T, 7a^> 77T cost ^ 74 pt- 4 yy 

'Btv y 4 y 74 y y t ~e&mWitMfr$> 6o 5m 2 90 % -e%g& <, 

fit %7^!S.4 5 ^/h't:'fTO'(®fiS^S. L Wo 

Zl, F. C. Graetrex, flnSHA, &*:£—BB, 7K^@^IB, 
ioiftic ggff & 5 HE £ gH- S § 0 


Summary 


Inner structures of Asaraceous roots resemble each other, so that their distinc¬ 
tion is nearly impossible, and their difference is merely seen in diameter of oil cells 
and occurrence of stone cells. Authors created Ratio (No. of oil cells/No. of 
endodermal cells at the same cross section.) in this paper, and considered stochas- 
ticaly in each species by this. Results are shown in Table III. 
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